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Abstract of JP2000223276 

PROBLEM TO BE SOLVED: To provide an 
organic electroluminescent element which has 
high luminescent intensity even if a driving 
voltage is low, and excellent durability while 
allowing high luminous energy to be extracted 
from it. SOLUTION: This element 104 is 
composed by providing a structure wherein at 
least a positive electrode layer 10, a positive 
hole injection layer 12, an organic luminescent 
layer 14 and a negative electrode layer 16 are 
sequentially laminated. In this case, the 
positive hole injection layer 12 is formed of an 
n-type inorganic semiconductor material, and 
when it is assumed that the Fermi energy of 
the positive hole injection layer 12 is &Phi h 
and the Fermi energy of the positive electrode 
layer 1 0 is &Phi a, the relationship of &Phi 
h>&Phi a. should be satisfied, and the value of 
the absorption coefficient of the n-type 
inorganic semiconductor material should be 
set to 1 x 104 cm-1 or less. 
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A^offi^fp^^r, 1. 9 — 3. OeVOgl^I 
^-r5r.i:^J:Jp»^b< , 2. 0 — 2. 5eV©|l 

[0 0 6 3] l^^Al t **3S#JI £ Oi^g 

[0 0 6 4] (2) m^M^— 

ty^ (^myT'x^-) £2. 5 e VJ£JLb 

^flf^m^flfJ^±, ^J^f^2. 7eVW±t^<Lt 
fctttf, jE7L^W««*B«r®XLT«^aAS»-^»"|- 

as g r ^ stehm- s r t * 0 

[0065] o) mattm 

e>ns. *fc* iiT-&A/i£«/£ir5sa<b 



#y&m* k (g^bft. wbft. iruvfc 
ft. TVWWbft) . y ±m&m*>^^ J f"t'< K, 
T/u# y &g<7>'N n y >-{bft*5 X XfTJis* y ±S^JR<d 

tf. «^ttAttS:Sb*-lRl-bS*Swt^-C#5^-C» 

K£ LTI*. #J;Ltf. Li 2 0, LiO, Na 2 S, Na 
2 S e*5j:t/NaO^*lf £>n. Li^T/i^ y ±fg 
M^3WKiLm Wttf, CaO, Ba 
O. SrO, BeO. BaS. M g 0*5 <fc tfC a S e & 

mtfbtiZo #*Lv^/u^yAjR^M3^^Yk 

ft£ 0Oxirf. C s F. L i F. N a F s KF. 

LiCl, KC 1 ^it/Na C 1 *g&mif bthZ>* 4 
fc. »*Lv^ryw*y±Ji&J||l<7>^n^^{b»i:U-C 
f*. 0O*.tf, C a F 2 . B a F 2 , SrF 2 , Mg F 2 *5 
J:t;BeF^V^t7^»^ ^Wbft£W<D'>n 

Ltll, Ba, Ca. Sr. Yb, 
A 1 . Ga. In. Li. Na, Cd.Mg. Si. T 
a. S bi5«tt^Z n<D'J>t£< t fc— oOTC^^tf^b 

ft. a{b»*fettit^b»tft«<o— a^a^^tt-atJL 
t/u^ y ^JS^i^y*^ k. r/^y±s^JH^^^ 

[0 0 6 6] (4) #ti£ 

iMT^ott^\ ®• : Fa:Ago^J?:lcov^ 

TtW{CfBJRSn5fc^"Ctt*V^s. 0y*.tfO. lnm 
- 1 0 0 0 n m^KSirtOli: t^^W^ LV\ ^CO 

S^Att^i&TL^D, fc5VM*««WB«#ieT-r 
S*&*sfcsfc«>"e*>f?. — flt^-aAJioBWds l 

|?^0. 5—10 0nm(OftIrt(7)Ii:t5^«kDff 



[0067] (5) jetstum 
Bft, y y^^^s: k&xzz> 0 

[0 0 6 8] ffiSiOnMMffi] i4^#iL 

itfc ? , b§sji i o % jEK&Am i 2 , lEimmm i 
3 , mmmytm i 4 , i^^ai i 5 &£xfm&m i e 

SrW*^«WUfe*3S«:*LTV^ D r <D J; ? KjERJfi 

[0 0 6 9] fc*5 % JB3 0«fi*t80ff«EL*-¥-l 0 
4 fi, JETL&AJl 1 2 £^«$3g#JI 1 4 £*>H|ttu jE?L 

dSoT, KT^RKli. m3<oHJS^{c*5»t^#a«J 
[0 0 7 0] ( 1 ) Mf&ttft 

^^77^> / y =y (a-Si) , a-SiC, ^ 
y*^/U->y (12C— Si) . iiC-SiC, 

n-vm^*, iii-vflHfc-&» % *f B f^i, *£S 

fc, jE?LlliSli*««i-5WJa©«l««»i:LT«:. S£ 

Ml*. A 1 2 0 3 . S i O, S i O x (1 ^x^2) . G 
a N. InN, GalnN, Ge0 2 , GeO^l^x 
^2) , LiF, SrO, C a O. BaO, Mg F 2 , 
C a F 2> Mg F 2 . SiN (1^x^4/3) m<D— 

[0 0 7 1 ] (2) «5S*5J:^^ft 
*ltf0. 5 nm—5 MmCD^fflrtCOfit^-r^^^^L. 



[0 0 7 2] []M«>%]&lMB] atic, *^©I4© 

CQ-Cfo5p -Tftfc>*>. m4<oHJ6JgffiJc*5V^TIi. 4#£ 

[0 0 7 3] S4(OHJ6^tt. *&-*4*tt4:# 

■r-5*«EL*^-36S#bJxSr:i:36^. '>fc<fct>jE*L 
aAI £ *T«85#S £ Lfcra-X2e*#-C*riii- 

mmki,x* y frm<o*&t tm^mmmm 

*U>. ftJS, W«E L*-?^«*li. ffiH-b. mS(D 
[0 0 7 4] »40!>SllS»1B©«ittt^J:ntf. TI5^ 

mmm : x^aa 

[0 0 7 5] r^T% ]E?LaAJiS:«iHft^^ Fny 

flcttJC. d^^-y^hfi, Witf, I n 2 0 3 , Zn 
O, ln,0 3 (ZnO) b (mlt 2-2 0) 



I n 2 0 3 , ZnO, I n 2 0 3 (ZnO) m (mte^ 
2-2 0) SrflH*fc»^lcM:, mm£*mM£**SS&L> 
T, I n t Z n<DJSmt [I a/ (In+Zn) ] t 

0. 2-0. 8 5<0@fflft(0^£i-5<D;&s&3: LV\> 
[0 0 7 6] fU, »4 0jat»«-C4l[ffl"*-5^— y 

y hf4«W«fe (*«t«fe) (U:0. 01-10mol 

ggfc# y *-ms» mwm ■. 

Kl'&s OttS (IK 500-1 2 0 0 TC. «PM 1 — 10 0 
[0 0 7 7] 

(i) fiEL*^« 

1. 1mm, |&2 5mm x fit 7 5 mm©Sil4^7 
«_LJw % iffiitLT, I TO (4> a =5. OeV) ^ 

^)^/ 7 ^Sfi t ill t ^WtSfi <[: 1 5o i*^-c\ 
N 2 #B**T?«*S**:«* UV 

[0 0 7 8] #ci^T\ S««r, KJBtt^^y^y^^aS 

OS^Jt^^O. 6 5/0-. 2 5/0. 1. In£Zn 
<ajjfmt [ I n/ ( I n + Z n) ] =0. 7 2) 

g5 x l 0 H P a t^SELfcfti^ TyU^V^^^r 
SAU X2SSr3xio" l PalcJ«tfc. tof, 

*y>^U Ii60nm 1 ) . ^i? 2 0 n m 



(**«2) , Bl8nm («K« 3)' *5it5UHPO. 
7nm (SUE0U4) «)E?LaA«*-t*X-PiXJB*U^o 
ft*5, Z<Dtif&-V, 3E7L8feAHoiRiR«»«:iBI^Lfek 
CL 5. 3 5 0 0 c m '"Cfcofc. 

[0 0 7 9] »CV^ KJR«»Sra3£Lfca«i:liRtt 
53E?LffiAJI«:»*b«:aeK*:, *«i:Sfet:ti< 
X^»rt^(*»Lfc*^, S^g3X 1 O^P a 
"C% ]E?LISli£Ji£ Lt, N. N 7 -t7f;l/-N, N 7 
-^ai^/U- 4, 4 7 -^yi?^^ (NPD) £r 2 0 n 

Ts K«OjtSWrtJCT, f«MIt$)5 6 0nmW 

,U^r>^ (Al q) Sbl^aAl 
tit, 0. 5nmWiJf^^J;9l:Li 2 0^ 
HU |g@Jf£L.T, 15 0nmWBfT7 

ie^ls-as. ]E?L«aiH. ^raw&fta, 

U *T«E L 

[0 0 8 0] (2) WlELi^Wffi 
»b*tfc*«EL*-T- (Hlfi«|l— 4) |C*5W5»ffi« 

t^w-*-* (-) ssi, jgffie*:/^;* (+) nmt^ 

fc 0 ftfc. ^«#^SrfflS-t"5IS{-«i. BWP«flESr7V 
(CllL, W*»Ml 00 0 cd/cm 2 a 
fc 0 #fettfc»aS:ai*5J:r^H5^-t- 0 HI 5 IS. « 
ttt-IETL^AS^KJi: (nm) *»otiltfc9, ffi 
m^Jtmg. (cd/cm 2 ) ^ioT/TLtfc5 0 [H 

0T*fo5»^tc^ b</h*V\ £/c. # 

fc. 
[0 0 8 1] 
[^1] 
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[0 0 8 2] [*2] 
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it 1*012 
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4> t (eV) 


Mit In/ 
ftfc Zn/ 

5.3 
8 

2506 


Mit In/ 
Mit Zn/ 
Mit Ir 

5.5 
0. 7 
3674 


Mit In/ 
mit Zn/ 
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lETLttM 
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[oo8 3] immmsi nmmnz&rtziEiLSLAm 
««rft*. mm^m< i,it\*&tt* mmmi tmm^ 

«EL*^*rff*Lr, ffMBLfc. AttWjfc:* mfktf> 

WA>/mk&&/m<t*v -f=r^ atm=o. 6 5/ 

0. 2 5/0. 1, 3> h =5. 3ev) )5^46RJ?8 



■to 

[0 0 8 4] immmei nmmnztsi-tziEiim^m 

8/0. 2 7/0. 0 5. <*> h =5. 5ev) 



[oo85] i ] mmm i i^tt^iEjL&A/i 

tt, fcW*lc*«|EL*^«rffrtU'C. ffFffiL 

*flc«Kd, W20nmOflW^A/ifcl 
^/^ft^y^^ (Jt*=0. 6 5/0. 2 5/0. 
1. * h =4. 8ev) SrRltfc. »feixfcjfe*S:* 2 

[0 0 8 6] [Jt««2] jOK«l»C*3ltSnat#«flC 
«-»^fe*SRjS6 Onm<OjE7LaAH^36^i9^, p 

«lfcW«te*MIEL»**:f^*LT, ffHffib*:* Aft 

Wlctt. ECR^XvCVDSC,]:^ S i 

s (O^x^i) ^&4rdRV 2 0 nm<oETLaEAS4: 

kitfc #&;h,fc3is***2fc*-r. 

[0 0 8 7] 

o V8S^i&< £ 3 0 0 0 c d/cm 2 £Lb 

(D^^ytn&tmhn. L^t>¥ttfV*^i oooe 

itft, »Wtt^«ftfciEJLffiAJias»e>*V Si^ffi-r^: 
[0 0 8 8] *fc % *«WO*«EL*^0«36*ife^ 



VigtfcoTk 3 0 0 0 cd/cm 2 WJ:WilV^ 
Jt»a^^tt, L 1 0 0 0&fm£X±(D 

W«E L«HF«rSMW!ll2:WW-S - £ * i 5 left 

[i^i] mi<Dnmtem\z&rtzmmzLm*<Dmmm 

[13 3] *2iD||*«tB^*5»t5*«EL»^WrSDia 

[El 4] fS3 0S«(S»ffl^*3»t6*«EL*^0Wrffiia 

[[35] jETLaAJBwBtffi:. g*»Si:^§8«^t 
I3T*fo5o 
I^com^] 

i o amm 

1 2 jEdFL&AJf 

1 3 jE?Lf6i£Ji 

1 4 ^«3£;fcJf 

1 5 S^&AJl 

1 e mmm 

2 0 SttttSfi (^7^Sfi) 

3 0 £E 

100, 102. 104 S»EL*f 
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[133] 
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12 : jE5U£AJI 
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io : mmm 
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